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1. Introduction
The papers in this Special Issue contain original research results on the rapidly growing
area of Algorithmic Algebra and, more precisely, on Effective Methods in Rings of Dif-
ferential Operators and some related rings. In particular, ideals in rings of differential
operators are one of the most relevant sets of mathematical objects in this theory, since
they play an analogous role to that of polynomial ideals in algebraic geometry. During
recent years, many algorithms for manipulating differential operator ideals (and their
induced D-modules), that rely heavily on Gro¨bner bases theory for differential operator
rings, have been built up. In this Special Issue high-quality new papers on such top-
ics have been collected, and we are convinced this volume would define a base-line for
reference in the field.
All contributions to this issue are framed in the field of effective methods in the the-
ory of D-modules (i.e. the algebraic–geometric study of systems of linear partial dif-
ferential equations) and related topics. Algorithms in D-modules are part of a larger
area, namely effective differential algebra. In this sense, papers in this volume should be
seen as complementary material to those published in previous issues of the Journal of
Symbolic Computation such as the Special Issue on Symbolic Computation in Algebra,
Analysis and Geometry (Guest Editors: Eduardo Cattani, Reinhard C. Laubenbacher),
Journal of Symbolic Computation, Vol. 29, No. 4/5, May 2000 or Journal of Symbolic
Computation, Vol. 28, No. 4/5, October/November 1999 (Guest Editors: William Sit,
Manuel Bronstein).
2. Contributions
Contributions in this issue mainly focus on the effectiveness and algorithmic aspects of
the theory of modules over rings of differential operators. The main topics treated are:
minimal free resolutions, hypergeometric systems, homomorphisms between holonomic
D-modules, Bernstein ideals and polynomials, formal solutions of a single linear partial
differential equation, Stafford theorem, duality between D-modules and Bernstein duality
for modules on other analogue non-commutative rings.
The paper of T. Oaku and N. Takayama deals with the computation of minimal free
resolutions for homogenized D-modules as well as the application of such resolutions, by
dehomogenization, to the restriction and integration problems in D-module theory.
The problem of the algorithmic decision of whether two holonomic modules (over the
Weyl algebra) are isomorphic is treated by H. Tsai and U. Walther by means of the
explicit computation of the space of homomorphisms between two holonomic modules.
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The paper by L. F. Matusevich deals with the exceptional values of the parameter for
which the holonomic rank of a non-Cohen Macaulay, codimension 2, regular, hypergeo-
metric system jumps.
There are two contributions on Bernstein ideals and Bernstein polynomials. The com-
putation of the Bernstein ideal associated with a polynomial map between two affine
spaces is approached in the paper by R. Bahloul. Bernstein polynomials are treated by
A. Leykin, where the constructibility of sets of polynomials having a fixed Bernstein
polynomial is analysed.
The duality between logarithmic D-modules associated with a class of complex polyno-
mials is the main topic of the paper by F. J. Castro-Jime´nez and J. M. Ucha. In addition,
Bernstein duality for modules over the ring Uq(sl(2)) is treated in the paper by P. Jara
and J. Jo´dar.
The paper by A. Hillebrand and W. Schmale discusses the effectiveness of Stafford’s
result on ideals in the Weyl algebra.
The goal in the paper by F. Aroca and J. Cano is the computation of formal solu-
tions of a single linear partial differential equation, around a non-necessarily singular
regular point.
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